Background: Occupational allergic contact dermatitis (ACD) is one of the most frequent diseases on the workplace worldwide. Its national incidence and prevalence were not previously studied in Tunisia. Objective: To assess incidence of occupational allergic contact dermatitis and its occupational outcome in Tunisia. Methods: Descriptive epidemiological study of all cases of occupational allergic contact dermatitis reported from 2002 to 2012 in Tunisia and recognized by the medical commissions of the National Health Insurance Fund. Results: 315 cases of occupational ACD were collected representing an annual incidence of 31.65 cases/100.000 workers in the private sector in Tunisia. The mean age of our population was 42.70 ± 9.02 years with a male predominance (sex ratio 3.03). The most affected sectors were the clothing sector (14.3% of cases) and the cement industry (13.7% of cases). Patch tests were positive in 188 patients (59.67%). The most frequently positive allergen was potassium dichromate in 27.3% of the cases. Overall, 25.4% of patients had lost their jobs. After multiple binary logistic regression, job loss had a statistically significant relationship with localization of lesions on the face and on dominant hand. Conclusion: Occupational ACD is frequent in Tunisia and is responsible for an important rate of job loss. Preventive measures must be reinforced, especially the wearing of protective gloves.
Introduction
Occupational dermatitis is one of the leading causes of occupational diseases in several countries. They still occupy an advanced position in the list of compensable diseases throughout the world. In the United States, occupational skin diseases account for 34% of occupational diseases [1] . In Tunisia, according to the latest statistics of the National Health Insurance Fund, they still remain 4th among the compensable occupational diseases [2] .
The most reported pathological form in industrialized countries is allergic contact dermatitis (ACD) [3] which is the clinical expression of a type IV hypersensitivity (delayed-type hypersensitivity) [4] .
The socio-economic implications of these diseases are significant with possible impact on the pursuit of professional activity and the quality of liafe [5] . Several epidemiological studies have shown that ACD is a significant risk factor for absenteeism, loss of employment and daily impairment [6] [7] .
The epidemiological analysis of occupational allergic contact dermatitis is necessary in order to discern their etiologies, their risk factors and their consequences. As a result, targeted and adequate preventive measures can be developed and implemented. In Tunisia, studies carried out on this subject are limited to a sector of activity, a specific exposure or a particular region. No survey had yet analyzed the epidemiological characteristics of occupational ACD at the national level.
Thus, we carried out an epidemiological study on all the cases of Occupational ACD recognized by the committees of the National Health Insurance Fund covering the entire Tunisian territory during the period from 2002 until 2012 in the perspectives of determining the prevalence and incidence of occupational ACD in Tunisia and analyzing the socio-professional and medical characteristics of patients with allergic contact dermatitis.
Methods
We conducted a descriptive epidemiological study covering all subjects with occupational allergic contact dermatitis reported in the private sector in Tunisia from 2002 to 2012 and recognized by the competent medical commissions of the National Health Insurance Fund (CNAM). Thus, our cases were the social insured presenting an occupational allergic contact dermatitis recognized by these committees on the basis of several medical, technical and administrative conditions.
In Tunisia, the recognition of the occupational origin of contact dermatitis is 
Data Collection
Data collection was carried out using a pre-established questionnaire. Sources of data were medical documents (the initial medical certificate, the results of the patch tests), and administrative documents (a sheet of declaration of occupational disease, certificates of work, medical Investigation, the results of expert opinions, a request for a pension) constituting the files of the patients.
From these documents, the data collected concerned the identification of patients, the socio-professional characteristics (age, gender, origin, professional qualification, sector of activity, occupational seniority), medical examination results, patch test results, data from the technical survey including the actual exposure to the causal agent, rates of permanent partial disability and occupational outcome.
Statistics Analysis
Data were analyzed using SPSS 18.0 software. For the descriptive study, we cal- For multivariate analysis, we used a multiple binary logistic regression with the "job loss" as a dependent variable. The inclusion of independent variables in the regression models was done when their degree of significance was less than 0.2. For all statistical tests, the threshold of significance p was set to 0.05.
Results
A total of 315 cases of allergic contact dermatitis were collected representing a prevalence of 4% of all occupational diseases reported during the same period.
The annual incidence was estimated at 31.65 cases/100,000 workers in the pri- The mean age of our population was 42.70 ± 9.02 years. A male predominance was noted with 237 men (75.2%) compared with only 78 women (24.8%). The sex ratio was 3.03. The majority of workers were employed in the clothing sector (n = 45, i.e. 14.3%), 43 cases (13.7%) in the cement industry and 21 cases (6.7%) Occupational Diseases and Environmental Medicine Almost all of the workers (n = 312, i.e. 99 .04%) were patch tested using the European baseline series. These tests were positive in 188 patients (59.67%). The most frequently found allergens were potassium dichromate in 27.3% (n = 86), cobalt chloride in 18.7% (n = 59), and nickel sulfate in 15, 3% (n = 48). The occupational relevance of Epoxy resin and Quaternium 15 were at 100% (Table 1 ).
In total, 126 positive allergens from the European patch test series were occupationally relevant (40%).
Patch tests with the textile battery were performed in 20 patients (6.3%). The most common allergens were Disperse Blue 124 in 1.6% of patients (n = 5), followed by 4-Aminophenol in 1.3% of cases (n = 4) and Disperse Blue 3 in 1 % of patients (n = 3).
After recognition of the occupational origin of their disease, 171 cases of ACD (54.3%) had permanent partial disability rates ranging from 0% to 40% with an average of 13.65% ± 6.76%.
Regarding the occupational outcome of these workers, the majority of cases (116 cases, 36.8%) were reclassified, while 80 (25.4%) had lost their jobs (Table   2 ).
Women with ACD were younger than men (38.04 ± 10.05 years versus 44.23 ± 8.11 years) with a lower occupational seniority (9.8 ± 6.58 years versus 12, 16 ± 9.22 years). Women were more likely to develop facial dermatitis (OR = 3. 
Discussion
Prevalence and incidence of ACD vary from a country to another. The prevalence of ACD decreased from 1.05% in 2003 to 0.77% in 2007 according to CNAMT Spain, mainly in the hairdressing and catering sectors [11] . In our study, the annual cumulative incidence of occupational allergic contact dermatitis was estimated at 31.65 cases/100,000 workers in the private sector in Tunisia. The annual incidence of contact dermatitis in most countries ranged from 5.7 to 101 cases per 100,000 employees/year. The most reliable studies estimate it between 11 and 86 cases per 100000 employees/year [12] [13] . Indeed, Ahn Y-S et al. [14] estimated this incidence to be 78 cases per 100,000 workers in the United Kingdom, while in Singapore in 2007, Gan W-H et al. [15] found an annual incidence of occupational contact dermatitis of 400/100,000 conscripts/year.
However, other studies have found lower incidences, such as Schwensen J. et al. [16] in their study conducted in Denmark on all cases of occupational dermatoses diagnosed between September 2003 and December 2010, which found an average annual incidence of occupational dermatoses estimated at 19 cases per 100,000 workers. This variability can be explained by several factors. According to Kopferschmitt-Kubler MC [17] , this may be an underreporting of the link between the disease and the exposure at work related to either the patient or the physician. The number of cases may also depend on the type of industries in a given geographical area, the age and gender of patients, the variability of data collection systems, and the type of occupational diseases' reporting system (by patients or by doctors).
During recent years, the incidence of reporting occupational contact dermatitis fell in Tunisia, which could be explained by several factors. First, even if technical and legal preventive actions were intensified during the last two decades, the main threat for workers is the growing job insecurity due to the fragility of their contracts. In Tunisia, workers become incumbent employees after 4 years of occupational activity. During this period, they still contract workers and are concerned with the risk of losing the opportunity of appointment to a permanent post if they declare an occupational disease. Second, the type of industries is gradually changing toward "cleaner" activities such as electronics and textile sectors in addition to the mechanization and automating of several work stations, reducing by the fact direct contact with allergens.
Textile and clothing sector is considered strategic for the Tunisian national economy. It is the main sector of the manufacturing industry in terms of exports and employment [18] , which explains that most patients with ACD were workers in this sector. The textile and clothing sector is composed of different activities such as spinning, tanning and confection. In Tunisia, the most developed activities are spinning and confection with fewer exposed workers to dyes. The majority of ACD cases in the textile sector are secondary to manipulation of metallic tools that drop nickel, chromium and cobalt such as scissors and thimbles. The localization of lesions in the index and thumb is usually concordant. Occupational Diseases and Environmental Medicine Cashman MW et al. [1] had identified the most affected sectors by ACD in USA which were hairdressing, building and public works, and metallurgy. Whereas in Spain [11] , the most affected sectors were construction, hairdressing, metallurgy and food industry. Table 4 resumes the most common etiologic factors in several countries.
While metals such as potassium dichromate and nickel sulfate are frequently identified as causal allergens, differences in top three allergens might be associated to differences between type of industries and occupations in each country.
As the main working tool, hands are often brought into contact with various aggressive agents, mostly from the professional environment. Our results are similar to those found in other studies concerning the location of lesions. Raison-Peyron N. [19] found that the involvement of hands and forearms was predominant and was observed in more than 80% of the cases.
Another more rare location is the face [12] , in particular the eyelids by airborne mechanism (volatile products) or due to contact with contaminated hands or gloves.
In our study, facial dermatitis was noted in 16.2% of cases and was predominant in women. Female hands would be more in contact with the face and would therefore be more often responsible for facial dermatitis [20] . This location is affected in 10.9% of Danish patients, with less pronounced predominance of women (11.8% versus 9.4% in men) [16] . In USA, only 10% of dermatitis were facial [21] . [22] . In Sweden, job loss was noted in 15% of patients with occupational skin diseases [23] . Thus, social repercussions of ACD are considerable and a preventive strategy is indispensable in order to minimize these complications and ensure an adequate professional career [24] .
This study has some limitations. Firstly, it is a retrospective study, therefore certain information may be lacking. Secondly, enrolled patients were those declared with an occupational ACD and recognized by the National Health Insurance Fund. Recognition of occupational diseases is not only based on medical diagnosis but also on legal restrictions. Thus, authentic occupational ACD could be rejected because of non-compliance with statutory deadlines and lead to an underestimation of incidence and prevalence of the disease. Also, this cohort may have the bias of including only very severe cases which were referred to the Health Insurance System. However, it is the first national study that estimates the epidemiology of this occupational disease and provides an estimation of its incidence. Also, data collected from official authorities still reliable and valid.
Conclusion
The annual incidence of occupational ACD is 31.65 cases/100.000 workers in the private sector in Tunisia. ACD is more frequent among men but the most represented sector was textile and clothing. Metals are the most common allergens in Tunisia. A quarter of patients lost their jobs due to their skin disease.
Occupational allergic contact dermatitis is still responsible for considerable professional and social handicaps requiring rigorous observance of preventive measures in order to reduce these repercussions.
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